Introduction
Chronic Pain (CP) costs Australia $AUD34.3 billion annually [1] . With a point-prevalence of approximately 20% [2], around 3.2 million Australians were living with this condition in 2007. Population aging estimates suggests this figure will reach 5.0 million by 2050 [3] . Despite the high incidence of CP and its associated disease-burden, timely access to appropriate treatment is out of reach for many Australians. Indeed, approximately 80% of people fail to receive an intervention that could improve their functioning and quality of life [3] , while those who do receive treatment endure wait-times of 6-18 months or longer [4] , during which time their health and well-being often deteriorate [5] .
Although the day-to-day care of people with CP occurs in primary care settings, a significant proportion of patient consultation and advice regarding complex case management is provided by tertiary pain units. As outlined by the International Association for the Study of Pain (IASP) [6] , these units are multidisciplinary in nature, offering an integrated range of services spanning assessment and treatment of physical and mental health, pharmacotherapy, medical procedures (e.g., nerve blocks), physical therapies, psychosocial interventions (e.g., cognitive behavioral therapy, acceptance, and commitment therapy), group programs and education. Many of these clinical teams are also heavily involved in training and research activities-developing the evidence-base and workforce of the future. Recommendations are available regarding the disciplines that should be represented in these clinics and the types of services that should be provided [3, 7] , but in the absence of a clear formulae for clinic structure, the exact types and amounts of services offered may vary greatly.
As outlined by Health Workforce Australia, significant innovations are needed in both health care delivery and training, for the Australian health care system to be sustainable [8] . In the midst of major health care reforms [9] , the health system is under increasing pressure to enhance patient outcomes by facilitating timely access to services. The current wait times associated with accessing tertiary pain services demonstrate that the present model of care is inappropriate to address clinical need and/or that units are inadequately staffed.
From a model of care perspective, considerable evidence is available to inform multidisciplinary therapeutic guidelines for CP [10] [11] [12] [13] [14] [15] and Australian pain clinicians are actively moving beyond established methods of service delivery to trial novel initiatives, such as preclinic education sessions [16] , on-line treatments [17] and enhanced links with primary care [18] . There has also been a strong national endeavor across persistent pain services to actively monitor patient outcomes, to ensure that the treatments provided actually result in improved function and quality of life for patients (refer NSW Department of Health). Despite these initiatives, however, there are currently no empirical data regarding the staffing resources that are required to effectively assess and treat CP in tertiary clinical settings, or the impact of different staffing levels, and patterns on patient outcomes.
Careful resource allocation is crucial to patient care. For inpatients, at least, the impact of nursing and medical staffing levels on service delivery is well-documented. Suboptimal staffing is associated with problems in assessment and treatment delivery, longer admissions, and higher complication rates and medical costs [19, 20] . While tertiary pain services employ doctors and nurses, they also employ significant numbers of allied health (AH) professionals; most commonly psychologists, physiotherapists, and occupational therapists [3] . The impact of AH staffing is less well understood, due to factors such as inadequate systems for capturing workforce information [21] ; smaller and more fragmented professional structures for AH [22] ; less directly established relationships between specific AH interventions and clinical outcomes; and unclear service tracking due to variable funding models, not all of which are attributable to specific disciplines [23, 24] . Because this gap in the data involves a significant proportion of the multidisciplinary pain management workforce, it creates problems for evidence-based health-care design in tertiary persistent pain services.
The "Standards for Adult Inpatient Medical Rehabilitation Services" produced by the Australian Faculty of Rehabilitation Medicine [25] currently provide the most comprehensive guidelines for multidisciplinary staffing. Detailing numerous aspects of service delivery, including staffing, equipment requirements, and treatment guidelines, this document has identified and quantified many of the major service needs for medical rehabilitation providers. These Standards can, and do, inform tertiary outpatient persistent pain services, but they do not specify optimal or minimum staffing establishments for such pain clinics, or provide an evidence-base for resource allocation. To make informed choices about service design and delivery, service directors first need to understand the current staffing configurations of multidisciplinary pain clinics, after which they can evaluate these models in terms of patient outcomes and thereby work to maximize service efficiencies-a major consideration for sustainable health care. The first stage of this process was undertaken by the "Waiting in Pain" (WIP) project of the Australian Pain Society (APS; a chapter of IASP). Primary outcome data from the WIP project has been reported previously; detailing clinic structure, funding models, and activity, as well as wait times to access services [4] . This article extends the findings of the WIP project by offering the first detailed analysis of the staffing associated with Australian tertiary outpatient services for adults with persistent pain, thereby providing valuable information that can inform service design and delivery.
Method

Sample and Data Collection
As stated above, the study data were collected as part of the WIP project of the APS, which explored the provision of outpatient persistent pain services in Australia [4] . After an exhaustive search-spanning a pre-existing APS facility directory, internet searches, and consultation with local experts-68 adult persistent pain services were identified and contacted, 57 (84%) of which agreed and were eligible to participate in the WIP study (three did not respond; six declined; two were excluded due to low referrals: <100 per/year) (see [4] for a more detailed account of the recruitment method). Because the focus of the current analysis was on the structure and function of multidisciplinary clinics, we excluded an additional nine clinics that operated under a limited pain clinic model (not offering multidisciplinary or interdisciplinary care) and three with a single-discipline model, resulting in a final sample of 45 publicly and/or privately funded multidisciplinary pain clinics. Participants were provided in advance with the interview questions, which covered: the various disciplines that they employed (medical, nursing, psychiatry, psychology, physiotherapy, occupational therapy, administrative); staffing levels (i.e., full-time equivalent [FTE] staffing-total number of hours worked by paid staff (part-time, full-time and casual/sessional employees) divided by the number of hours worked by a full-time staff member); types of outpatient service provided; funding models; annual referral numbers; and patient activity levels. The provision of Pain Management Group Programmes (PMGPs) was specifically explored because this was deemed to be a key indicator of services that offered co-ordinated interdisciplinary care, compared with those who facilitated multidisciplinary input in a nonintegrated fashion (e.g., referred to independent AH services as required). In addition, qualitative information was sought regarding the evolution of services, barriers to optimal care and service development plans, however, data was reported in insufficient levels to permit meaningful analysis of this information. The data sources used by respondents were also documented, with most basing their estimates on electronic systems or paper-based records (see Table 1 ). Although somewhat less reliable than the more objective data sources, informed estimates were deemed acceptable as the research method (i.e., providing respondents with the structured interview questions in advance) facilitated the collection of relevant data/information prior to the interview, thereby maximizing data accuracy. FTE figures for psychiatry were recorded separately to general medical FTE because psychiatry was not consistently provided by all services and, where available, represented a secondary consultancy role that was distinct from the initial medical assessment.
Using the IASP classification system for multidisciplinary pain treatment services available at the time of data collection [6] , each clinic was coded as Level 1 (i.e., multidisciplinary pain [MDP] management center offering coordinated interdisciplinary patient care, research and training) or Level 2 (MDP management clinic operating as for Level 1, but without regular research and teaching activities). 
Data Analysis
Quantitative data were analysed using IBM SPSS Statistics 20 [26] . Descriptive statistics explored clinic characteristics, funding models, service locations, and data sources. Homogeneity of variance was checked using Levene's test for equality of variance. Analysis of variance and t-tests were used to explore differences in staffing numbers across clinic and discipline type, clinical activity, location of service delivery (rural vs metro, Australian states), and PMGP factors (e.g., programme intensity, location). Cohen's d measured the magnitude of the effects (d 5 0.3, 0.5, 0.8 equate to small, medium, large effects, respectively, [27] ). Confidence intervals were also calculated for d to examine the significance of the observed effects: CIs that span zero are not statistically significant.
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Results
Most of the 45 services included in this study were based in capital cities, connected to an acute pain service and partly, or mostly, publicly funded (see Table 1 ). Clinic sizes ranged from 0.9 FTE (Victoria, rural) to 20.9 FTE (Queensland, metropolitan).
Clinic Type
Using IASP criteria [6] , 26 services were classified as Level 1 and 19 as Level 2. Mean FTEs by discipline and clinic type are summarized in Table 2 . Overall, Level 1 centers employed significantly more staff than did Level 2 clinics (t(43) 5 2.91, P 5 0.006, d 5 0.09): specifically, more medical (t(39.0) 5 6.70, P < 0.001, d 5 1.8), psychiatry (t(30.74) 5 3.38, P 5 0.002, d 5 1.1), nursing (t(37) 5 2.61, P 5 0.013, d 5 0.9), and administrative (t(38) 5 2.29, P 5 0.028, d 5 0.7) staff. However, the service types were comparable regarding the number of AH staff they employed.
Clinic Activity
Consistent with the finding that Level 1 centers employed more staff in all disciplines, except AH, they reported receiving significantly more referrals (t(43) 5 3.37, P 5 0.002, d 5 1.1) and seeing more new patients (t(43) 5 3.09, P 5 0.004, d 5 0.09) each year than Level 2 clinics (see Table 2 ). Nationally, Level 1 centers saw around 65% (range: 43% SA to 90% ACT) of their annual new referrals, whereas Level 2 clinics saw approximately 73% (range: 52% QLD to 100% SA).
Despite there being no differences in overall AH staffing between Level 1 and 2 clinics, there were significant differences between Australian states in the employment of occupational therapists within both Level 1 and 2 services (Level 1: F(5,11) 5 3.23, P 5 0.049; Level 2: F(6,9) 5 6.75, P 5 0.006), and in the employment of psychiatrists in Level 1 services (F(6,15) 5 5.98, P 5 0.002) (see Table 2 ).
An examination of staff resources is more meaningful when evaluated against clinical activity. Detailed information regarding the range of specific clinical activities was not collected, but Table 3 displays the national mean average staffing levels (FTE) for each discipline/ procedure type, per 100 new patients. Despite lower referral and activity rates, Level 2 clinics had significantly more administrative and AH (all types) staff resources per patient than Level 1. The fact that Level 1 and 2 clinics employed comparable numbers of medical and nursing staff (when assessed against their activity levels) suggests that they were providing similar amounts of medical care. Level 1 and 2 clinics also provided similar rates of medical procedures, both minor (e.g., epidural steroids and nerve blocks) (t(42) 50.36, P 5 0.719, d 5 0.29) and major (e.g., spinal cord stimulation and intrathecal pumps) (t(41) 5 0.94, P 5 0.352, d 5 0.11). Of note, medical procedure rates were calculated on the basis of number of "new patients" seen and, therefore, do not reflect overall caseload (new 1 existing patients) rates. Irrespective, while there was no significant difference between the clinic types overall, the range within both clinic categories indicates significant variability across individual clinics in their use of these types of medical procedures (see Table 3 ).
Location of Service
Sixty-two percent (n 5 23) of the metropolitan-based services were classified as Level 1 centers (n 5 23), compared with 38% (n 5 3) of rural services. Overall, as summarized in Table 4 
Pain Management Group Programmes
PMGPs are a common model of care in tertiary pain units and were offered by most clinics (Level 1: n 5 24, 92%; Level 2: n 5 15, 79%). PMGPs are primarily staffed by AH-most often psychologists and Table 5 .
Given the variability in duration, frequency of contact and therapy hours, PMGPs were categorized based on their intensity (defined as total number of therapy hours for each patient) into: low: <30 hours (n 5 2, 5.13%); medium: 30-50 hours (n 5 11, 28.2%); moderate: 51-90 hours (n 5 13, 33.3%); and high: >90 hours (n 5 13, 33.3%). An examination of AH staffing patterns revealed significant differences (F(3,23) 5 4.33, P 5 0.017). Specifically, medium and moderate intensity PMGPs had significantly fewer AH staff dedicated to their groups than did the most intensive model (t (14) As noted above, it is important to evaluate the adequacy of staffing by additionally examining the clinical activity to which those resources are allocated. An examination of PMGP staffing as a function of the number of patients treated annually indicated no significant difference between the models (F(3,20) 5 0.64, P 5 0.596), suggesting that, regardless of programme intensity, the staff-to-patient ratio was consistent; with 0.03FTE of AH staff required per patient treated.
Discussion
The WIP project of the APS previously reported poor access to multidisciplinary care for Australians living with CP; and longer wait times for publicly funded services than within the private sector [4] . This project sought to describe and systematically examine staffing in Australian tertiary persistent pain services in terms of the associated clinical activity levels, to better understand and predict clinical resource needs and inform future developments in this sector of Australian health care.
In summary, across Australia, Level 1 centers consistently employ more medical, nursing and administrative staff, and annually receive more new referrals and see more new patients than their Level 2 counterparts. Despite this higher clinical activity, the amount of AH staffing is comparable: thus, patients at Level 2 clinics are likely to have greater access to AH resources, both individually and group-based, than patients seen at Level 1 centers. This is consistent with the finding that a greater percentage of patients in Level 2 clinics completed a PMGP than in Level 1 centers. Moreover, because offering a PMGP was not associated with higher AH staffing, it is likely that in clinics without a PMGP, AH provide other services, probably individual assessment and treatment sessions. The same is true for administrative staffing: as a function of clinical activity levels, resources in Level 1 centers are stretched significantly further than they are in Level 2 clinics. It is acknowledged, however, that although larger clinics have comparatively fewer staff than their smaller counterparts, this may partly reflect increased efficiencies due to larger size (i.e., economies of scale). Thus, adequate or necessary staffing may not always be directly proportional to clinical activity or patient numbers. It is not possible to draw firmer conclusions here because some other variables relevant to issues of workload and throughput-such as staff expertise and/ or length of relevant experience, staff stress, retention rates, incident reports, and efficiency modeling-were beyond the scope of the WIP dataset.
Our findings suggest that the additional clinical activity in Level 1 centers is largely undertaken by medical and/ or nursing staff. This may imply that Level 1 centers deliver a more medical, rather than multidisciplinary, approach to persistent pain: a suggestion that is consistent with the finding of increased patient participation in PMGP's in Level 2, compared with Level 1, clinics. However, the major distinction between IASP Level 1 and 2 classifications is the provision of teaching and training-part of which includes medical training via junior medical staff rotations and, more specifically, the Faculty of Pain Medicine fellowship program (1-2 years). Typically, trainees undertaking this fellowship are paid employees of the unit and provide clinical services to patients; as such, they are included in recorded staff establishments. Therefore, although a component of the medical FTE found in Level 1 centers may reflect their additional teaching/training/trainee roles, the higher levels of patient activity and nursing FTE in Level 1 clinics suggest that these trainees' duties were largely clinical in nature and, therefore, could still be considered to reflect a medical focus. Of note, potentially similar AH training activities were not captured in this study because, unlike their medical counterparts, AH trainees Table 5 Group programme activity levels and Allied Health FTE are unpaid and consequently not recorded within staffing establishments. Moreover, as specific information regarding the clinical activities of AH outside of PMGP's was not captured, it is not possible to accurately assess the amount of multidisciplinary activity provided across services. Until detailed information about the full range of clinical, training, and research activities are systematically collected for all disciplines, the suggestion that Level 1 centers have a more medical focus remains to be confirmed. However, despite the availability of a large amount of information to inform models of care for persistent pain, the variability in PMGP intensity levels, and rates of patient participation, as well as in the use of medical procedures (both minor and major) suggests that there is not yet agreement regarding an optimal care configuration for multidisciplinary pain services.
With the exception of medical staff, metropolitan and rural-based services were reasonably comparable in terms of the staffing models (disciplines and amounts) that they employed, the level of clinical demand they experienced and the number of new patients they saw each year. It is interesting to note that the higher numbers of medical FTE in metropolitan services did not translate to increased clinical activity (number of new patients seen). One possible explanation for this might be that rural clinics see a different case-mix of patients; with metropolitan clinics receiving more complex referrals, possibly from other city-based medical specialists. Such cases may require longer and/or more frequent consultations, effectively reducing the number of appointment times available for new patients. Alternatively, it is possible that rural services are better connected with their primary care colleagues and thus more able to support and coordinate care that is provided primarily in the community. Clinical activity was operationalized here as the number of new patients seen per annum: thereby capturing patient intake data but not data regarding patients that were then seen in an ongoing or recurrent way (i.e., return appointments rather than new appointments). Indeed, differences in case-mix and availability of/links with community services (both impacting on need for ongoing management by a pain service) may contribute to the differences in national median wait times for persistent pain services reported previously (Level 1: 150 days, Level 2: 90 days) [4] . As such, more detailed examination of casemix and service information is needed to better understand this finding and indeed, to fully understand the rates of medical intervention reported.
Overall, the reasonable consistency demonstrated in the range and mix of disciplines employed by persistent pain services across Australia (apart from the variation in occupational therapy staffing) suggests that current clinic configurations represent workable clinical structures. Accordingly, our study provides some empirical support for use of these configurations as initial guidelines when designing persistent pain clinics. An important limitation, however, is that we are not able to comment on service quality or patient outcomes. Thus, we cannot say whether these employment and activity levels necessarily translate to effective or efficient services. Indeed, it is clear from long waiting lists and annual unmet clinical needs [4] that current arrangements are inadequate.
Another limitation of this study is that it did not fully explore or document the complete range of treatments and/or activities provided by clinics, hampering our ability to fully appreciate nuances of staff utilization. As stated above, this is particularly relevant for AH whose activity outside of PMGPs was not explored at all. It remains unclear whether lower levels of AH staffing equate to a less multidisciplinary focus or whether, in fact, AH were engaged in other multidisciplinary activities. Similarly, the survey failed to capture the contributions of doctors and nurses to PMGPs, leaving this aspect of staffing unexamined. Although considerable efforts were made to maximize the accuracy of the data, it did not all come from electronic systems. Finally, almost 20% of the clinics approached declined to participate. Thus, the degree to which our results can be generalized to those clinics, or indeed to international equivalents, is not clear.
This report represents one step toward maximizing treatment efficiencies and outcomes in the area of persistent pain: documenting the first Australian data on multidisciplinary staff resources (Table 2) , the disciplinespecific staff cost per/100 patients of providing this service in ISAP defined Level 1 and 2 clinics (Table 3) ; and the AH cost of PMGPs (Table 4) . Future research needs to explore: the relationship between staffing levels and patient outcomes, medical/nursing input to PMGPs, and the clinical activity of AH staff outside PMGPs. This would help to clarify whether Level 1 centers use resources more effectively or whether Level 2 clinics, in fact, have more available resources and are more truly multidisciplinary in nature. Further, the contribution of occupational therapy to persistent pain services needs to be clarified to address the variable involvement of this discipline across current service models. It is only by systematically gathering this information that we will be able to provide a detailed understanding of the impact of staffing resources and patterns on treatment outcomes for people with persistent pain.
